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(57) Abstract 

The invention relates to 
a method for treating a fi- 
bre pulp suspension, which 
comprises transporting the fi- 
bre pulp suspension from a 
maintenance vessel, in which 
there is atmospheric pressure 
or at most 1 bar overpres- 
sure and in which the pulp 
suspension is at a temperature 
which does not exceed 95 °C, 
to a bleaching reactor and in- 
troducing the suspension into 
the bottom part of the reac- 
tor, which is at least 10m 
high and at the top of which 
there is an overpressure which 
exceeds the steam saturation 
pressure, in which reactor the 
pulp is subjected to a bleach- 
ing treatment under pressure 
at a reaction temperature ex- 
ceeding 100 °C, in addition 
to which the pulp suspension, 

during the transportation from 16 15 

the maintenance vessel to the reactor, is heated to at least reaction temperature. The pulp suspension is pumped to a mixer with the aid 
of a first pump which provides 1.5-3 bar overpressure. Low-pressure steam, which is at a pressure of 3-8 bar above atmospheric pressure 
and a temperature of 135-155 C C. is mixed into the pulp suspension in the mixer so that the temperature of the suspension is increased to 
the desired reaction temperature. After that, the pressure is increased still further with the aid of a second pump 18 after the mixer, so that 
the heated and pressurized pulp suspension can be pumped into the bottom part of the reactor. The invention also relates to equipment for 
implementing the method. j '^Jy? ^ ^y^> Lj(JS> 
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Methoijnid equipment for heating and p^e^suring 

a fibre pulp suspension during transportation to a 
bleaching reactor. 

TECHNICAL FIELD 

5 The invention relates to a method for treating 

a fibre pulp suspension, which comprises transporting the 
fibre pulp suspension from a maintenance vessel, in which 
there is atmospheric pressure or at most 1 bar 
overpressure and in which the temperature of the pulp 
10 suspension does not exceed 95°C, to a bleaching reactor 
and introducing the suspension into the bottom part of 
the reactor, which is at least 10 m high and at the top 
of which there is an overpressure exceeding the steam 
saturation pressure, in which reactor the pulp is sub- 
15 jected to a bleaching treatment under pressure at a 
reaction temperature which exceeds 100°C, in addition to 
which the pulp suspension, during transport from the 
maintenance vessel to the reactor, is heated to at least 
reaction temperature. 

The invention also relates to equipment for 
treating a fibre pulp suspension, comprising means for 
transporting the pulp suspension from a maintenance 
vessel to a bleaching reactor and for introducing the 
pulp suspension into the bottom part of the reactor, and 
also means for increasing the temperature of the pulp 
suspension, during transportation, from a temperature 
which does not exceed 95°C to a temperature of at least 



20 



25 



100°C. 



30 BACKGROUND TO THE INVENTION 

In the bleaching departments of chemical pulp 
mills, the fibres are normally transported, in the form 
of a fibre pulp suspension, from a maintenance vessel, 
for example a so-called standpipe, using a pump which is 
directly connected to the maintenance vessel. This pump 
generates a pressure which is sufficiently high to enable 
the suspension to be transported to the reactor vessel 
and introduced through the bottom of the latter. On the 
way, aqueous steam is supplied in a mixer in order to 
heat the suspension from the said temperature which does 



35 



40 
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not exceea 95°C, for example room temperature or normally 
approximately 70°C, to a temperature which is suited to 
the reaction and which is at least 100°C, normally 
greater. In order to achieve this, the pump pressure has 
5 to overcome the losses in pressure along the transporta- 
tion distance, including a possible loss in pressure 
through the mixer, and, in particular, overcome the 
counterpressure in the bottom part of the reactor. This 
pressure can be considerable, since the reactors in 

10 question are tall, giving rise to a high static pressure 
at the bottom, and, in addition, a process pressure is 
applied to them. This means, in turn, that it is necess- 
ary, to achieve the heating, to use steam which is under 
a relatively high pressure, usually so-called medium- 

15 pressure steam which is available in the pulp mill and 
which is normally at a pressure of 9-12 bar. A disadvan- 
tage of this technique is that medium-pressure steam is 
expensive. Another limitation is the fact that it becomes 
difficult, or is rendered impossible, to use a mixer of 

20 the type which results in a pressure fall. This is a 
drawback, since these types of mixer possess certain 
advantageous properties, such as being relatively simple 
and cheap. 

25 BRIEF ACCOUNT OF THE INVENTION 

An object of the invention is to provide a 
method and equipment which enable low-pressure steam to 
be used for heating a fibre pulp suspension in the above- 
described environment. Low-pressure steam is a cheaper 

30 product than the more select medium-pressure steam. The 
overall economy of the integrated mill is improved if the 
consumption of medium-pressure steam can be reduced. 

Another advantage of the invention is that any 
mixer type whatsoever, in which aqueous steam can be 

35 mixed into a fibre pulp suspension, can be used as the 
mixer, i.e. both differential pressure mixers of the type 
which do not contain any continuously moving parts, for 
example a mixer of the type which is described in WO 
9521016 (PCT/SE95/00104) , and more conventional mixer 

i 
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equipment ^^ontaining rotatory members, for example a 
mixer of the type which is described in SE-B-419 603. 

These , and other objects and advantages of the 
invention, can be achieved by means of the invention 
5 being characterized by that which is specified in the 
subsequent patent claims. Additional features and 
aspects, and also advantages, of the invention will be 
evident from the following description of a preferred 
embodiment. 

10 

DESCRIPTION OF A PREFERRED EMBODIMENT 

The invention will now be described with refer- 
ence to the figure, which diagrammatically illustrates 
the preferred embodiment. 

15 In the figure, the numeral 1 represents a main- 

tenance vessel, a so-called standpipe, for a fibre pulp 
suspension and the numeral 2 represents a bleaching 
reactor, for example a reactor for delignifying the fibre 
pulp with hydrogen peroxide at a pressure which exceeds 

20 the steam saturation pressure at the top of the reactor, 
and a pressure which exceeds at least 4 bar at the bottom 
of the reactor, and a temperature which exceeds 100°C and 
is preferably 105-120°C, expediently 105-110°C. The height 
of the reactor 2 can be substantial, up to 40 m, with 

25 greater heights also being conceivable, as a result of 
which the static pressure at the bottom of the reactor 2 , 
which pressure is added to the reaction pressure, can be 
considerably greater than the said 4 bar. 



30 the maintenance vessel 1 is approximately 70°C and its 
concentration is 8-18% by weight, preferably 9-12% by 
weight and, normally, 10-11% by weight of fibres in 
water. This fibre pulp suspension is to be transported 
from the maintenance vessel 1 to the reactor 2, to be 

35 heated, during the transportation, to a temperature which 
is suitable and desirable for the delignification in the 
reactor, and to be pressed in, under high pressure, 
through the bottom of the reactor. In addition, an aim of 
the invention is to be able to use low-pressure steam as 



The temperature of the fibre pulp suspension in 
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heating means, as has been mentioned in the brief account 
of the invention. 

According to the invention, this is achieved by 
a method and equipment which will be described in that 
5 which follows. The pulp suspension is pumped out of the 
maintenance vessel 1 using a first pump 3, which drives 
the pulp out into a first line section 4 under an over- 
pressure of 1.5-3 bar. The level in the maintenance 
vessel 1 is detected using a level sensor which, via a 
10 setting device 5, controls a regulating valve 6 in the 
line section 4. The pump 3 is driven by a first motor 7. 

A mixer is designated 9. In principle, this 
mixer can be of any type whatsoever which enables aqueous 
steam to be mixed into a fibre pulp suspension. When the 
15 pulp suspension reaches the mixer 9, it is at a pressure 
of at most 3 bar above atmospheric pressure. Steam which 
is at an overpressure of at least 3 bar and a temperature 
of 130-190°C is mixed into this pulp. Normally, according 
to the invention, low-pressure steam is used which is at 
20 a pressure of 3-8 bar above atmospheric pressure, prefer- 
ably 3-5 bar, and a temperature of 135-155°C, preferably 
a temperature of 135-145°C. 

The temperature of the heated suspension in an 
outlet line or connecting line 11 from the mixer 9 is 
25 detected and, via an automatic mechanism 12, controls a 
regulating valve 13 in the steam line 10. The pressure, 
which is normally at most 3 bar, is also detected in the 
outlet line 11 and, via a pressure converter 15 and an 
automatic speed-controlling mechanism 16, controls the 
30 speed of the first pump 7 and consequently the pressure 
in the first line section 4. It will be understood that 
other controlling members can also conceivably be used 
instead for controlling the speed of the motor, for 
example a regulating valve in line 4 . 
35 After the mixer 9, there follows a second pump 

18 which is driven by a second motor 19. This second pump 
18 is of the high-pressure type, which increases the 
pressure of the puip suspension, which has now been 
heated by the steam, to a pressure which is greater than 
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the pressure in reactor 2 at the point 20 at which the 
pulp is fed in at the bottom of the reactor plus the fall 
in pressure in a second - for example 5-25 metres long - 
line section 21 between the high-pressure pump 18 and the 
5 feed-in point 20, normally at least 10 bar and preferably 
at most 15 bar overpressure. In this way, the pulp 
suspension, which has preferably been heated with low- 
pressure steam, is fed into the reactor 2 at high 
pressure. The pressure is detected in the second line 

10 section 21 in the same way as in the connecting line 11 
and controls, via the pressure converter 23 and the speed 
regulator 24, the speed of revolution of the motor 19 and 
consequently the pressure in line 21, to achieve the 
desired pressure of between 10 and 15 bar overpressure. 

15 In this case too, it is also possible to conceive of 
other pressure-regulating systems. It is also possible, 
as an alternative or in a complementary manner, to 
control the pressure in the line for discharging the 
delignified pulp from the top of the reactor 2, as has 

20 been indicated in the figure, by means of the pressure- 
controlled regulating valve 25. 
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PATENT C 



1. Method for treating a fibre pulp suspension, 

which comprises transporting the fibre pulp suspension 
5 from a maintenance vessel (1) , in which there is atmos- 
pheric pressure or at most 1 bar overpressure and in 
which the temperature of the pulp suspension does not 
exceed 95°C, to a bleaching reactor and introducing the 
suspension into the bottom part of the reactor (2) , which 

10 is at least 10 m high, preferably at least 20 m high, and 
at the top of which there is an overpressure exceeding 
the steam saturation pressure, in which reactor the pulp 
is subjected to a bleaching treatment under pressure at a 
reaction temperature which exceeds 100°C and is prefer- 

15 ably 105-120°C, expediently 105-110°C, in addition to 
which the pulp suspension, during transport from the 
maintenance vessel to the reactor, is heated to a tem- 
perature which is desirable and suitable for the 
reaction, characterized in that the pulp 

20 suspension is pumped from the maintenance vessel into a 
first line section (4) to a mixer (9) with the aid of a 
first pump (3) which generates a pressure in the first 
line section of 1.5-3 bar overpressure, in that steam, 
which is at a temperature of 130-190°C and an 

25 overpressure which is at least 3 bar but substantially 
lower than the pressure in the bottom part of the 
reactor, is mixed continuously into the pulp suspension 
in the mixer in a quantity which is so great that the 
temperature of the suspension is raised to the said 

30 temperature which is suitable and desirable for the 
reaction in the reactor, in that the pressure on the pulp 
suspension, which has been heated in this manner, is 
increased still further, with the aid of a second pump 
(18) after the mixer, to a pressure which is greater than 

35 the pressure in the reactor at the feed-in point (20) , 
and in that the pulp suspension, which has been heated 
and pressurized in this manner, is pumped into the bottom 
part of the reactor. 
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2. Method according to Claim 1, 

characterized in that the said second pump 
increases the pressure on the pulp suspension to a 
pressure which is greater than the pressure in the 
5 reactor at the feed-in point plus the fall in pressure in 
a second line section (21) between the said second pump 
(18) and the feed-in point (20) . 

3. Method according to Claim 2, 

10 characterized in that the second pump 
increases the pressure to at least 10 and at most 15 bar 
overpressure . 

4 . Method according to Claim 1 , 

15 characterized in that the steam which is 
continuously mixed into the pulp suspension in the mixer 
consists of low-pressure steam which is at a pressure of 
3-8 bar above atmospheric pressure and a temperature of 
135-155°. 

20 

5 . Method according to Claim 4 , 

characterized in that the steam is at a 
pressure of 3-5 bar and a temperature of 135-145°. 

25 6. Method according to Claim 1, 

characterized in that a mixer is used as 
mixer (9) which lacks rotating mixing members and which 
is of a type which gives rise to a fall in pressure on 
the pulp suspension between the inlet and outlet openings 

30 of the mixer. 

7. Method according to Claim 6, 

characterized in that the fall in pressure 
through the mixer is at least 1 and at most 2 bar. 

35 

8. Method according to any one of Claims 1-7, 
characterized in that the concentration of 
the pulp suspension is 8-18% by weight, preferably 9-12% 
by weight. 



WO 96/30586 



PCT/SE96/OOM0 




- 8 - 




Equipment for treating a fibre pulp suspension, 



comprising means for transporting the pulp suspension 
from a maintenance vessel (1) to a bleaching reactor (2) 
5 and for introducing the pulp suspension into the bottom 
part of the reactor, a mixer (9) between the maintenance 
vessel and the bleaching tower and also means (10) for 
increasing the temperature of the pulp suspension, during 
transportation, from a temperature which does not exceed 
10 95°C to a temperature of at least 100°C, by continuously 
mixing superheated steam into the pulp suspension in the 
mixer , 

characterized by a first pump (3) which is 
arranged to increase the pressure on the pulp suspension 

15 to 1*5-3 bar overpressure and to pump the pulp suspension 
from the said maintenance vessel to the said mixer, a 
second pump (18) which is arranged after the mixer and is 
arranged to increase the pressure on the pulp suspension 
to a pressure of at least 10 bar above atmospheric 

20 pressure, under which pressure the suspension can be 
introduced into the reactor (2), and a line section (21), 
which without interruption extends from the said second 
pump, of high-pressure type, to the reactor. 

25 10. Equipment according to Claim 9, 

characterized by a first line section (4) 
between the first pump (3) and the mixer (9) . 

11. Equipment according to Claim 10, 

30 characterized bya connecting line (11) 
between the mixer (9) and the subsequent second pump 



(18) . 
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